




















4. Planning and Conducting the Search
4.1 PRIVAT 
General TC "General "
In order that  surface units, and especially merchant ships on-scene, will be able to search effectively, in conjunction with SAR aircraft when available, it is essential that search patterns and procedures should be preplanned to enable merchant ships of all flags to co-operate in co-ordinated operations with the minimum difficulty and delay. To achieve this aim, a number of search patterns to meet varying circumstances have been established.

4.2 PRIVAT 
Responsibility of CSS

TC "Responsibility of CSS"
· It is the responsibility of the CSS to select and then to initiate in conjunction with assisting ships the most suitable search pattern.

· It is equally the responsibility of the CSS to adjust the search pattern in view of the subsequent development which may include:

1) additional assisting ships arriving;

2) additional information;

3) weather conditions, visibility and daylight.

4.3 PRIVAT 
DefinitionsTC "Definitions"
The following definitions relate to the conduct and execution of search patterns:

· Datum


The most probable position of the search target at a given time, taking into account the expected effect of drift since the initial position of the incident was established.

· Drift


the estimated composite resultant of wind, current and/or tidal stream which may cause a change in the position of the search target. Expanding square search pattern A type of search pattern suitable for a single ship which should   search outward in expanding squares from the datum.

· Leeway


The movement of an object caused by its being pushed through the water by local winds blowing against the exposed surface of such object.

· Sea current


The current prevailing in the open sea that is caused by factors other than local winds.

· Sector search pattern


A type of search pattern suitable for a single ship in special circumstances (e.g. man overboard) in which the ship searches radially from datum using a system of sectors of a circle.

· Parallel track search patterns


Search patterns suitable for two or more ships in which all ships maintain parallel courses

· Ship/aircraft co-ordinated search pattern


A search pattern in which a ship and an aircraft conduct a co-ordinated search

· Wind current


The surface current prevailing in the open sea generated by winds pushing the water along.

· Additional terms used


An explanation of the terms track, commence search point, and track spacing is given overleaf

4.4 PRIVAT 
Planning the searchTC "Planning the search"
It will be necessary to established a datum taking into account the following factors:

1) reported position and time of casualty;

2) time interval between ships proceeding to assist and their arrival on the scene;

3) estimated surface movements of the casualty and/or survival craft during the period. These will depend primarily on drift.

4) the likelihood of SAR aircraft arriving on-scene before assisting ships;

5) any supplementary information such as D/F bearings or sightings.
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Terms used with search patterns:
parallel track patterns
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FIGURE 5-1
Track - The path followed by a single ship (i. e. from A, which is the
commence search point (CSP), to D through B and C)
Track spacing - The distance between adjacent search tracks indicated by
dimension S.

Terms used with square patterns:
expanding square patterns

o S »

S
& A 4
FIGURE 5-2
Track - The path along the line from point A to point B.

Track spacing - Indicated by dimension S.





PRIVAT 
Terms used with search patterns:TC "Terms used with search patterns\:"
parallel track patterns
PRIVAT 
FIGURE 5-1TC "FIGURE 5-1"
Track        
            - The path followed by a single ship (i. e. from A, which is the

                                      commence search point (CSP), to D through B and C)

Track spacing      
- The distance between adjacent search tracks indicated by     





  dimension S.

Terms used with square patterns:

expanding square patterns
PRIVAT 
FIGURE 5-2TC "FIGURE 5-2"
Track  

- The path along the line from point A to point B.

Track spacing 
- Indicated by dimension S.

Unless land-based authorities supply a datum it will be the responsibility of the CSS to do so and to communicate this information to assisting ships and appropriate CRS.

It will be at the discretion of the CSS to communicate revised datum as necessary.

When planning the search, the CSS will first need to plot the datum and the initial most probable area. Normally the RCC co-ordinating search and rescue will forward to the CSS all relevant data on search areas and search procedures. The most probable area in the area centred on the datum, within which the search target is most likely to be, after allowance is made for probable errors in datum due to inaccuracy in the reported position of the casualty and/or the estimate of drift. for the initial stage it is suggested that this area be established by drawing a circle of radius 10 miles with centre at datum for the time of starting the search, and then squaring it off tangents. the area may be enlarged when sufficient search units arrive (see figure 5-4)

Approximate drift characteristics

for fully occupied inflatable liferafts
PRIVAT 
Wind force (Beaufort scale)TC "Wind force (Beaufort scale)"
Wind speed in knots

PRIVAT 
FIGURE 5-3TC "FIGURE 5-3"
Note: In view of the variation in construction and size of liferafts, the uncertainty of the number of people on board and whether a canopy or drogue has been deployed, the drift of individual types of liferaft may very considerably. Figure 5-3 represents approximate drift characteristics for all types of fully occupied inflatable liferafts of various capacities:

1) without drogue;

2) with an improved ballast system;

3) with drogue;

4) with drogue but with canopy not deployed.

Because of the possible variations of liferaft configurations, the boundaries of the above drift values given by 1 and4 in the figure represent approximate limits for liferaft drift. However, it should be noted that for an unoccupied, partially or waterlogged liferaft, the drift may fall outside of the parameters shown.

PRIVAT 
Determining the initial most probable area for searchTC "Determining the initial most probable area for search"
PRIVAT 
FIGURE 5-4TC "FIGURE 5-4"
There may be occasions, with small craft in particular, when large errors may adversely affect the computation of the datum. It is nevertheless important to search a smaller area thoroughly rather than attempt to cover a large one less effectively.

With parallel track search patterns, the CSS will need to decide the initial course to be steered by searching ships. This should normally be in the direction of drift. Where, however, the line of approach to the scene of assisting ships would enable a search to be initiated more rapidly, there would be advantages in making the initial course the reciprocal of the line of drift.

4.5 PRIVAT 
Visual search

TC "Visual search"
1. Individual search patterns have been designed with the aim of providing a ready-made  framework to enable a search by one or more ships to be initiated rapidly by the CSS.

2. Inevitably, there will be a number of variables that cannot be foreseen. Search patterns based on visual search have been established which should, however, meet many circumstances. They have been selected for simplicity of execution.

4.6 PRIVAT 
Radar search TC "Radar search "
When several assisting ships are available there may, at times, be advantages in carrying out a radar search, especially in circumstances when the position of the casualty is not known reliably and the prospects of SAR aircraft participating are remote. No prescribed pattern has been provided for this contingency. The CSS should normally direct ships to proceed in ”loose line abreast” maintaining an interval between ships of the expected detection range multiplied by 1 ½  (see figure 5-5).

PRIVAT 


TC ""
PRIVAT 
Radar detection ranges for end-on contactsTC "Radar detection ranges for end-on contacts"
PRIVAT 
TargetTC "Target"

Radar scanner height

15 m                  30 m


10,000 gt ship

 1,000 gt ship

   200 gt ship

       9 gt ship


(nautical miles)
                    13.0                   18.0

                      6.0                     8.4

                      5.5                     7.7

                      1.9                     2.7

PRIVAT 
FIGURE 5-5TC "FIGURE 5-5"
The above ranges relate to normal atmospheric conditions. As radar echo strength will fluctuate considerably with aspect, the figures are only to be used as a guide.

4.7 PRIVAT 
Interval between shipsTC "Interval between ships"
At the start of a parallel track search, the interval shown in this manual should be used. Circumstances may occur when the CSS considers it prudent to alter the intervals. All searching ships should endeavour to maintain station accurately.

4.8 Searching speed
To carry out a parallel track search in a co-ordinated manner, all units should proceed at the same speed as directed by the CSS. This should normally be the maximum speed of the slowest ship present. In restricted visibility, the CSS will normally order a reduction in searching speed.

4.9 PRIVAT 
Search patternsTC "Search patterns"
Available search patterns are as follows:

1) expanding square search: for use by one ship - see pattern 1;

2) sector search: for use by one ship (special cases - man overboard, etc.) - see pattern 1a;

3) parallel track: for use by two ships  - see pattern 2;

4) parallel track: for use by three ships - see pattern 3;

5) parallel track: for use by four ships  - see pattern 4;

6) parallel track: for use by five ships  - see pattern 5;

7) ship/aircraft co-ordinated search: for use by ship and aircraft - see pattern 6.

In the event of the arrival of assisting aircraft during the execution of one of the above search patterns, it is usually desirable for the surface units to continue and to complete the existing search. The aircraft should search independently using the surface units as a navigational reference point if desired. At the completion of the current search, the CSS or OSC should decide the most effective method of employing units at his disposal.

These search patterns give, in general, good visual coverage of the area. However, in circumstances in which the searching speed is slow, the information on which the datum is based in incomplete or unreliable, or when high drift rates are encountered, they have inevitable limitation. To an extent, these can be compensated for by the arrival of additional search units, recomputing datum and the most probable area periodically, and expanding the search area more in one than in another.

The track spacings (S) shown in figure 5-6 recommended for use with all the search patterns shown in this Manual except for the sector search (pattern 1a). Figure 5-6 takes into account the type of search object and the meteorological visibility. Track spacing may be decreased slightly, however, to increase the probability of detection, or may be increased slightly to increase the area covered in a given time. Other factors may also be considered, including sea condition, time of day, position of the sun effectiveness of observers, etc.

Track spacing (S) for merchant vessels

Meteorological visibility

(nautical miles)




3
5
10
15
20

PRIVAT 
Search objectTC "Search object"
Person in water

4-person   liferaft

6-person   liferaft

15-person liferaft

25-person liferaft

Boat  5 m  (15 ft)

Boat 7 m   (23 ft)

Boat 12 m (40 ft)

Boat 24 m (79 ft)


0.4

2.3

2.5

2.6

2.6

1.1

2.0

2.8

3.2


0.5

3.1

3.6

4.0

4.2

1.4

2.9

4.5

5.6


0.6

4.2

5.0

5.1

5.2

1.9

4.3

7.6

10.7


0.7

4.9

6.2

6.4

6.5

2.1

5.2

9.4

14.7


0.7

5.5

6.9

7.3

7.5

2.3

5.8

11.6

18.1

PRIVAT 
FIGURE 5-6TC "FIGURE 5-6"
4.10 PRIVAT 
Initiation of searchTC "Initiation of search"
When one ship arrives on-scene well in advance of the others, it should proceed directly to datum and commence an expanding square search.

If possible, datum may be marked by putting over for example a liferaft or other floating marker as a check on drift. This can then be used as a datum marker throughout the search.

As other ships arrive, the CSS should select one of the search patterns 2,3,4 or 5 as appropriate and allocate track numbers to individual ships. in periods of good visibility and with sufficient search units on hand, the CSS may consider it advisable to let the first ship continue its expanding square search while the others conduct a parallel track search through the same area. In periods of restricted visibility, or if sufficient search units are not available, it will probably be better to have the first ship break off the expanding square  search while the others conduct a parallel track search trough the same area. In periods of restricted visibility, or if sufficient search units are not available, it will probably be better to have the first ship break off the expanding square search and so be available for initiation of a track search.

4.11 Restricted visibility
The carrying out of parallel track search in restricted visibility poses problems on account of the following considerations:

1) the desirability of reducing the interval between ships as far as possible consistent with safety;

2) the resulting loss of coverage;

3) the potential risk of collision.

During periods of restricted visibility, the CSS should direct a reduction of speed as necessary. In such circumstances and ship not fitted with radar, or whose radar has become defective, should consider dropping astern of other ships informing the CSS of its action. This ship should continue the search when it judges its position, relative to other searching ships, safe to do so.

If and when the situation improves sufficiently, the ship should endeavour to resume its proper station, again advising the CSS.

If there is a reduction in visibility and ships have already started to carry out a search pattern, the CSS may decide that the safest action would be to continue the pattern in force depot the resulting loss of coverage.

Should it be necessary for the CSS to consider initiating any of the search patterns during conditions of restricted visibility, the following factors should be borne in mind:

1) ships will be proceeding at reduced speed and searches will therefore take longer;

2) to search thoroughly the area in such conditions must mean a reduction in track spacing as provided for in figure 5-6;

3) reduction in track spacing would require either a reduction the interval between ships and, thus, the carrying out of more sweeps.

Bearing all these factors in mind, the CSS may therefore decide to accept a reduction in the area searched and should have regard to the direction and rate of estimated drift in deciding whether to accept a reduction in one or both of the length and width of the search area.

In all circumstances should there be a subsequent improvement in visibility, the CSS should initiate such actions as will best make good the lost coverage which has taken place.   

4.12 Further action on completion of initial phase
The CSS will normally consider the initial phase to have been completed when, in the absence of further information, searching ships have completed one search of the most probable area. If at that stage nothing has been located, it will be necessary for the CSS to consider the most method of continuing the search.

Failure to locate the search target may be due to one or more of the following causes:

1) errors in position owing to navigational inaccuracies and/or inaccuracy in the distress communications reporting the position. This is especially likely to apply if the position of datum was based on an estimate using incomplete information;

2) an error in drift estimation;

3) failure to sight the target during the search although it was in the search area. This is most likely to occur if the target is a small craft, survival craft or survivors in the water,

4) the casualty having sink without trace. Other than the case of a small ship or craft in rough weather, experience suggests that there is always likely to be some trace, even of only debris and/or oil patches;

5) navigational inaccuracies of the searching ships. This is most likely to apply when navigational fixes cannot be obtained.

Three courses of action are open to the CSS:

1) re-search the same area allowing for added drift during the time elapsed since calculated last datum;

2) expand the most probable area, after allowing for added drift and search the expanded area. Depending on circumstances and information available, it may be advisable to expand the area more in one direction than another;

3) determine an entirely new probable area based upon additional information received.

Expect in cases where a large ships is the target an small track spacing has been used, 1. or 2. above are indicated, depending on the number of search units that have arrived. Where information is received to indicate that the original datum was grossly inaccurate, 3. would be advisable.

A small target, which is easily missed in the daytime, may become visible at night if it shows, flares or other pyrotechnics. The CSS should, therefore, consider using surface craft at night to re-search areas covered by day. It is good practice, when searching for survivors in small craft, in survival craft, or in the water, to stop occasionally the engines at night or in restricted visibility by day to listen for cries of help.

4.13 Use of ship/aircraft  co-ordinated pattern
The ship/aircraft co-ordinated pattern (see pattern 6) would normally only be used if there is an OSC present to give direction to and provide communications with the participating ship. The objective of this type of search is for the aircraft to do most of  the searching, while the ship steams along a course at a speed as directed by the OSC, so that the aircraft can use  it as a navigational check-point. The aircraft, as it passes over the ship, can easily make corrections to stay on the track of its search pattern. Such a co-ordinated search gives a higher probability of detection than can normally be attained by an aircraft searching alone. Ship speed varies according to the speed of the aircraft and the size of the pattern.

4.14 Evidence of casualty found
1. In some cases, the search may provide evidence of the casualty without survivors being found. This evidence may provide information for a recalculation of datum and revision of the search area.

2. When an abandoned ship is located, it may have drifted before the wind faster than survival craft. In such a case, concentration of search upwind is recommended. However, a low-lying, half-sunken loaded ship may drift more slowly than a floating survival craft, even if a drogue is used. A derelict may drift at a considerable angle off the prevailing wind direction.

3. When wreckage is located it usually consists of debris and/or an oil slick. Should this have come from the distressed ship, survival craft will usually be found downwind from the debris. In some cases, however, the ship may have been abandoned some time before sinking, in which case survival craft may upwind. Both possibilities should be considered. If it is known, or suspected, that survivors are in the water, the areas into which they may have been forced by the buffeting of the seas should also be checked since they may be affected more by this than by the wind.

4.15 Manoeuvring instructions
1. The International Regulations for Preventing Collisions at Sea continue to apply fully while carrying out searches. The manoeuvring and warning signals will be of particular importance in the circumstances.

2. Master of any ship taking part in a search should endeavour to carry out all direction he may receive, but he must at all times have regard to the safety of his own ships and crew.

3. To initiate and conduct co-ordinated search patterns, it will be necessary for the CSS to transmit a limited number of manoeuvring instructions by the most appropriate means.

4. When practicable, the CSS should use plain language for these purposes. It is, however, important that the actual text of the message for the initiation of a pattern and that of subsequent messages relating to its conduct or adjustment should be in a standard form. A list of standard texts for this purpose is contained in chapter Standard text of messages.

5. Unless a time is specified in the text, individual ships should proceed as necessary to execute the purport of the message on receipt.

6. Should circumstances require the CSS to direct the ships participating in a pattern to carry out a major alternation of course (e.g. over 90), as, for example, before proceeding to a new area, it would be desirable for the CSS to direct this in two steps.

7. Where language difficulties exist, the International Code of Signals or the Standard Marine Navigational Vocabulary should be used as far as possible. Many useful signals will be found in the General Section, especially parts I and VII, of the Code. This applies both to informatory messages from assisting ships and to directions by the CSS.  

4.16 Standard texts of messages  

The following signals are to be used in conjunction with the conduct of standard search patterns.

Reference


Text or meaning
Code groups

(a)


Carry out search pattern ....... starting at ....... hours. Initial course ....... . Search speed ...... knots.


FR1

(b)

 
Carry out radar search, ships proceeding in loose line abreast at intervals between ships of ...... miles. Initial course ...... . Search speed ...... knots.


FR2



(c)


Vessel indicated (call sign or identity signal) is allocated track number ...... .

 
FR3

(d)


Vessel/s indicated adjusts interval between ships to ...... miles.
FR4



(e)


Adjust track spacing to ...... miles.
FR5



(f)


Search speed will now be ..... knots.
FR6



(g)


You should alter course to ...... (at time indicated).
MH

(h)
You should steer course ..... .


MG

(i)
alter course as necessary to next leg of track now (or at time indicated).


FR7



Some other useful signals in the International Code of Signals:

Reference


Text or meaning
Code groups



(a)


I am (or vessel indicated is) in charge of co-ordinating search.
FR

(b)


My maximum speed is ...... (number) knots.
SJ

(c)


I have no radar.
OI

(d)


I have an echo an my radar on bearing ....., distance ...... miles.


ON

(e)


I am altering course to ...... .
MI

(f)


I have sighted survival craft in lat. ...... long. ...... (or bearing ...... distance ....... from me).
GH

(g)


I have located (or found) wreckage from the vessel/aircraft in distress (position to be indicated if necessary by lat.  ....... and long. ......... or by bearing ........ from specified place and distance ........).


GL

(h)


Estimated set and drift of survival craft is  ....... degrees and ...... knots.


FP

(i)


I wish to communicate by VHF radiotelephony on channel indicated.


YY

(j)


Repeat the distress position.
EL

(k)


Position given with SOS/MADAY is wrong. The correct position is lat. ........ long ......... .


FH

Pattern 1a

Sector search  1 ship
For use when position of search target is known within close limits, with a small probable area.

Examples:
(a) man overboard  ship returns immediately to datum;



(b) search target is once sighted and then lost  ship heads for datum.

All turns are 120 to starboard. Start pattern at datum. This pattern gives a very high probability of detection close to datum and spreads the search over the probable area quickly.

Upon completion of first search, re-orient the pattern 30 to the right and re-search as shown by the dashed line.

